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. The Site was first developed in. 1954 to produce polyester resin. The Site location was selected
to. be: adjacent to the PPG Industries. plant immediately to.the north because PPG. could safely
_'supply via pipeline-the large quantities of chlorlne needed for plant operatlons Today, the Site

" Million into the regron ’s economy through payroll ‘taxes and local purchases Products from the
R plant are sh|pped by truck -and rail all over the country. . The nearly 1 billion pounds of materrals5 '
‘made annually are- used in myr|ad consumer products. such as automobrles furnlture home R

“. ‘ materials, food grade hydrochlorlc acrd andi iron oxnde plgments

) The Slte came under’ RCRA Correctlve Action when that program ‘was mandated by the'

_The Bayer MaterralScrence LLC (Bayer) New Martrnsvrlle manufactunng facrlrty encompasses - -
_approximately 194 acres located along ‘the eastern bank of the Ohio River, approx1mately 30
) m|les south of Wheellng, West V|rg|n|a and 5 miles north of New Martrnswlle West Vrrgrnla‘: | _
‘(Slte) The Site is bounded by the Ohio Rrver to the west, a steep wooded hillside to the east, "
* the PPG Natrium Plant to the north; and the small: communlty of Proctor, WV to the south (Seei T
‘Figures 2-1 and 2.2).

s a vibrant’ mdustrral facmty employlng more than 600 people and infusing more than $1 30” -

Hazardous and Solid Waste Management Amendments of 1984 (HSWA) (HSWA Permit No. -

'WVD 056 866 312). In HSWA, Congress directed' EPA to require “corrective action for all-

releases of hazardous constituents from any solid waste management unit'...” [HSWA3004(u)]

- This CMS has been developed consrstent with the Resource Conservation and Recovery Act .
'(RCRA) statute (as amended) and the RCRA regulatlon found ln 40 CFR Part 264 Subpart S

“Corrective Action for Releases From Solid Waste Management Units at Hazardous Waste _:.'.f
- - Management Facilities; Proposed Rule; “July 27 1990 Federal Reqrster (55 FR 30798) May 1,
1996 (61 ER19432: November 30, 1998 (63 FR 65874) (68 FR 8757) and various policy and o

A srgnrf icant historical event unrelated to Site operatrons but materlally affectmg environmental - .-
. cond|t|ons and correctlve act|ons at the Site. today was the construction of the Hannibal Locks
" and Dam on the Oth Rlver drrectly across from the town- of New Martrnsvrlle Wwv by the US“ o
Army Corps of- Eng|neers The work ‘was initiated in 1967 and completed .|n 1975 The h |
“installation of the lock and dam increased the upstream’ normal’ pool in that area of the Ohio”

River by -approximately 20-feet. - This had the effect of increasing the normal level of the -

S|gn|f cant enwronmental effect of thrs rise in the water table at the Site was the saturation of the

v Sohd waste management units or SWMUs were deﬁned as areas w1thm a s1te 1dent1ﬁed by vanous means, as

potentlal sources of soil and groundwater contamination,

BayerMaten'aIScience_NewMart_QMSJulyZQO(_i_.doc‘ e

] groundwater saturated zone across the-Site by approximately 20-feet- as well. The most. -

) to steel manufacturlng Products produced include chemrcal mtermedrates polyurethane” ‘




> . previously unsaturated lower twenty feet (+/-) of waste in the South.Landfill (SWMU 1), which
‘began operation in 1955. This increase.in the Site water table created the situation where the
jprevrously placed wastes in the Iandﬁll are now |n the saturated zone and therefore in. contact

~ with groundwater o

V'Several mvestrgatrons of the S|te have been conducted over the past 25 years A Descrlptlon of_‘ B

'process ‘summarized key findings of those prevlous |nvestrgat|ons to serve as a baseline for
. subsequent data-gathering and analysis during the RCRA Facility Investigation (RFI) to follow.. -

The DOCC summarized all available information regarding all of the Solid Waste Management .

~ Units (SWMUs) previously identified and justified their inclusion |n or echus|on from the RFI

" The DOCC |dent|t" ed thlrty (30) SWMUs to be mcluded in the RFI _ ’ _
_'The RFl was conducted in three phases between 1995 and 2001 The report on‘ the th'ird .and »

2004. The RFI focused on ‘evaluating the thirty (30) SWMUs and collecting data to support: the S
. . next phase in the RCRA Corrective- Action process, a Site Corrective Measures. Study (CMS),. -
the subject of this report. :

L 'The RFI determlned that there were no unacceptable rrsks assoclated wrth the drrect exposure. o
o pathway for any of the thirty (30) SWMUs and that no-further action was needed to address that = = .
>1 ,'potentral exposure pathway The RFI further concluded that srxteen (16) of the thirty (30) -
potential to leach constrtuents of interest (COls) to” groundwater at potentlaIIy unacceptable S
concentrations. .- ... DL T '

Lead' responsibility for Agency oversight of the RCRA: Corrective ‘Action process at the Site -~
. began to transition following. completion. of the RFl in. October, 2004. In 2004, the WVDEP® .. . . .
recerved EPA authorization to carry out the RCRA Correctlve Action. Program statewide. The . . . .
' Bayer Site is one of th|rty-three (33) RCRA Corrective Action facilities within West Virginia. The -
- WVDEP' decided that initially, the WVDEP Division “of Waste Management (DWM) would”
transitionally assume responsrblllty for Corrective Action oversight at ten (10) of the thirty three
' _(33) facilities in the state. The Bayer Site was among those 10 selected for the initial transfer.. -~ - . - -

The DWM is currently the lead oversrght Agency for the Slte with EPA mvolvement continuing. :

~The CMS entarls |dent|ﬁcat|on and evaluat|on of Correctrve Measures alternatives for the Site. .-
. and recommends a best-balanced Corrective Measures alternative. Preliminary to conductance . . . .
_‘of the CMS the Corrective Action Objectives (CAOs) to be attained by the Corrective Measures -

‘1o be identified in the CMS were deﬁned and approved by the Agen0|es In summary, the Iong-"
term CAOs for the Srte are: - '
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. > Preverition of unacceptable human exposure to-contaminated soils at all levels, with
“unacceptable exposure” defined as carcinogenic risks > 1X10° and a Hazard Index for
‘non- carcmogenlc risks of > 1; '

> Preventlon of unacceptable human exposure to contamlnated groundwater on- snte and'
off-S|te with * unacceptable exposure” defined as above; o

> Control of the m|grat|on of contaminated groundwater fo a level that is protectlve of

surface water quallty, with “protective” defined as contamination levels in groundwater

" that are < applicable WV Surface Water Quality Standards at the point of compliance.
(POC), with the POC defined as the Site boundary, and; . - : '

> Reduction of groundwater contaminant levels at the POC over time and as practicable
' to support reasonably expected use.

The CMS Work Plan was approved August 12, 2005 The CMS identifies twenty one (21)

' potentlal Corrective ‘Action technologles to address site- specrflc env1ronmental concerns The“

technologies involve a. full range of potential corrective actlons for the SWMUs mcludrng

L removal, in-situ and ex-situ treatment, - containment and institutional controls. - Potential-
technologies for-groundwater included natural attenuation, physical and hydraulic containment -
.'barrlers passrve treatment walls collectton trenches and institutional controls The initial list of:
' twenty one (21) potential technologles was narrowed to a list of twelve (12) technologles for a.
‘more thorough evaluation. The llst of technologies was reviewed W|th the: Agencnes and -
- approved. ' B A ' L
'Si'x'(6) SiteCorrec'_tlv:e Measures Alternatives' were;developed from'_various,combinations of the
. potential Corrective Action technologies. All of the alternatives were assessed to be 'capable of
‘meeting the approved Site CAOs and the proposed medla specific cleanup goals. Estimated

present values of the alternatwes range from $12 M|ll|on to $22 Million. A best-balanced: ,

 alternative was selected and recommended from among the f|ve alternatlves based ona
'comparatlve analys|s of their- abilities to provide protectlon of human health and the :_

environment; their short-term and long-term effectiVeness'; their ability to reduce toxicity, mobility: R
-or volume of 'contaminantS' implementability; COStS' and community and State acceptance 'The e

consnstency wrth statutory requwements related to protectlon of publlc health and the
environment, cost effectiveness and preference for treatment as a primary element; and the '
consrstency of the alternatrve with RCRA guidance and with recent Reglon 3 precedent ’ '

-Key premlses for and features of recommended Slte Correctlve Measures are as follows

> Slte use W|II remaln |ndustr|al

S lnstltutlonal Controls W|l| be an important protectrve element of the Correctlve l\/leasures

BayerMaterialScience_NewMart_CMSJuly2006.doc :




 »  Development and implementation of site-specific, cost effective on-site treatments to.

‘address sources of contaminants in Site Soils that may leach to Site Groundwater will ..

_'be key to |mprovement of the contamlnant Ievels in Site Groundwater

> Long-term contalnment of Site Groundwater wnll be requrred durlng the Iengthy perlod of o ‘

?trme needed to |mprove Site Groundwater qualrty

;long-term throughout implementation of the Correcive Measures and conf rmed onan .~

- on-going-basis by performance monitoring at the POC.

- » The goal for the recommended Corrective Measure is the attarnment of Site CAOs and
medla specrt" ic cleanup objectlves ’ '

The estlmated present value of the recommended Slte Corrective Measures is $12.6 Million. = -

The lmplementatlon schedule for the proposed Correctlve Measures assumes approvaI of the. -

': CMS in 4Q06 and prOJects |n|t|at|on of englneenng de3|gn in 1Q07 and initial mstallatrons of the -

measures begmnrng in early 2008. lmplementatlon of Correctlve Measures to address the =

. sources -of contaminants to site groundwater- and to. contain and improve site groundwater will- -

continue for-the long-term, -as-well' as monitoring- to. confirm performance and- continuing - -
protection. ' ’ ' ‘ ‘

.........
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>-:~ © 2.0 - INTRODUCTIONAND OBJECTIVES : ~ =~ =~ ~ - o o
- - The Corrective Measures Study (CMS) Report for the Bayer MaterialScience, LLC (Bayer) New = -
... . Martinsville, West Virginia Facility (Site).was prepared by URS Corporation (URS) and’ Potesta
. and Associates, Inc..(Potesta), on behalf of Bayer pursuant to the CMS Work Plan which was . -
o submitted to the West V|rg|n|a Department of Environmental Protectron (WVDEP) and the
-~ United States’ Enwronmental Protection Agency (US. EPA). The CMS Work Plan was
_approved by the agencres in a letter to Bayer dated August 12; 2005 This CMS |s consistent . )
‘ W|th EPA’s: regulatory: provisions contained in 40 CFR Part 264 Subpart F and the.general - -~ .
guidance contained in contained in the Advance Notice of Proposed Rulemaking (61 FR, May 1, .-

1996, pg 19432-1 9455); the RCRA Corrective Action.Plan (USEPA 1994); the Handbook ofv‘

" Groundwater Protection and Cleanup Policies for RCRA Correctlve Actron (USEPA Aprll 2004) - ’
:and other relevant gurdance documents ' -

21 FACILITY OVERVIEW

‘The Bayer MaterialScience LLC (Bayer) New Martlnswlle manufacturrng facmty encompasses'
- - approximately 194 acres located along the ‘eastern bank of the Ohio River, approximately 30°
.miles south of Wheeling, West Vlrg|n|a and 5 miles north of New Martlnswlle West Virginia. -~ "~ ~

o ’ Natrlum Plant to the north and the small communlty of Proctor WV to the south Flgures 21 L
): :and 2-2 present maps lllustratmg the Slte Iocatlon ' ' ' ‘

| Several engrneerlng consultlng f|rms have conducted mvestlgatlons of the facmty over the past o
25 years |ncIud|ng Dames and Moore (1979) Green lnternatlonal (1980) GAI (1981 ) and:
- »:'Geraghty and- Miller (1985 1986, and - 1088). As the initial step in the' RCRA Facility
[Investigation (RFI) process, ICF Kaiser prepared a Description of Current Conditions (DOCC, -~ -
L -_‘_1 995) Report that summarized key findings of the prev10us investigations. In the DOCC Report. .-. .
it was concluded that suffi crent characterlzatlon of groundwater had been completed by the past . . .
A'|nvest|gatlons and the contlnumg groundwater momtorrng actnvntres at the Slte and that the only_ ‘
focused on ‘evaluating thirty (30) RCRA Solid’ Waste Management Units- (SWMUs) and )
" collecting data to support a groundwater CMS. . The final RFI report was prepared.by IT. . . . .

‘Corporation (IT, 2001) and approved by EPA on October 13, 2004.

- Thirty (30) solid waste management unlts (SWMUs) were evaluated durrng the RCRA Facility. - -
. " Investlgat|on (RFI) (lT Corp December 2001). The RFI evaluation process determined that all . .
“thlrty (30) of the thlrty (30) or|g|naIIy identified SWMUs passed the risk evaluation screening
- criteria; and warranted no further action for the direct exposure pathway However institutional
controls to protect workers from potential- exposure to subsurface’ soils are reqU|red atSWMUs
- :13,.18,19, 22, 25 and 30. Sixteen (16) of the thirty (30) originally identified individual SWMUs..
)' . are to be further evaluated. in a. CMS for site-wide groundwater, pursuant to the potential for .
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- each SWMU to leach constituents of interest (COls) to groundwater at potentially unacceptable, -
concentrations. . The RFI process also resulted in Fourteen (14) of the sixteen (16).individual . . . -

.‘SWMUs remalnlng for’ evaluatlon pursuant to groundwater belng consolrdated |nto SWMU

‘in any of the groups. ~ Section 3 0 proV|des further detarls on the’ ratlonale and makeup of each S

~ SWMU Group and individual Main.Plant SWMUs 21.and 27. -

2.2 CURRENTSITEUSE - -

' The Site is currently in operation as an active industriai facility incorporating -Bayer’s: -

,manufactunng facmtles for the productlon of plastlcs polyurethanes coat|ngs and colorants. - . -

o wastewater treatment soI|d waste management utllltles storm water control plant operatlons
and maintenance (O&M) Research and general admlnrstratlon All of the SWMU Groups and -

individual- SWMUs - identified for ‘further evaluation in the ‘CMS are located within-access
,controlled areas of the Srte The Site was formally deslgnated as “Industrial™ in a Ietter to Bayer S

' approved Industnal Land Use DeS|gnat|on (USEPA August 2000)

A groundwater contalnment ‘pumping and recovery treatment system has been in place and in

o continuous operatlon at the Site s|nce 1986. A portlon of the recovered groundwater is re- used

by Bayer for non-contact cooling water and wash water and the remalnder is sent drrectly tothe =
- . wastewater treatment plant for-biological and carbon treatment: pr|or to dlscharge via the Slte s

permitted NPDES outfall:.

. An adjoining chemical facility, PPG, owns and- operates a- groundwater well located in the

northwest portion of the Site. Groundwater pumped: from this weII is used by PPG for. sub- R
o .surface brine deposut |nject|on and solut|on pumplng : ‘ ‘

The Grandview Doolin Public Service District, located apprommately one- half mile south of the -

. Site supplles water to the town of- Proctor The District extracts groundwater from the alluvial |

“aquifer using a Ranney well located on the eastern bank of the Oth Rlver Bayer has lnstalled'

_ ’monltorlng wells between the Site and the Grandwew Doolrn well to confi irm that there is no off-
- site migration of Site COls via groundwater. There are also three (3) nearby residents that have-:

wells as their source of water. Bayer analyzes the residents’ weIIs in add|t|on to- Grandwew 3

B these off-s|te weIls

23 HlSTORlCAL SITE USE

The Site was developed |n 1954 by Mobay Corporat|on to produce polyester resin. Mobay L
»Corporatlon changed its name to Miles, Inc. in 1992 and subsequently changed it name to -
- Bayer Corporation in 1995. In 1956, the facmty became the first in the U.S. to produce toluene”
dusocyanate (TDI), which'is a poly|socyanate used in the manufacétire of polyurethane foam
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“ products. In.1962, .a polymeric isocyanate unit began production. The Site began iron oxide: -
pigment production in 1980. Historically, several other products have been produced at the Site, e
most of which are used in the ponurethane productlon process. Table 2-1 prowdes an overV|ew

" of historical productron operatlon at the Site (ICF 1995) L

A'Currently the Site operates three (3) productlon d|V|srons consrstrng of plastlcs polyurethanes
- and- coating/colorants. The pIastlcs division - produces thermo—plast|cs The polyurethanes'
division produces polyurethane: resins such ‘as Methylene diphenyl dusocyanate polyethers S
. - and polyesters. The coatings. and colorants division produces both aqueous and solvent based . ..
industrial coatings. There is one tenant at the |ndustr|al Park — LANXESS that produces colored =~ . . .
A plgments from a crystalllzatlon process

” Polycarbonate was also produced at the Srte from 1957 to 1982 when productron was ceased“
(ICF Kalser 1995) Tquene Dusocyanate (TDI) was produced from 1956 unt|I 2005 |ron OXIde

from 1980 until 2002,
*  Various raw materials have been utilized at the Site since operations began over fifty (50)'years'; o
~- ago in 1954. Table 2-2 provides a summary of the primary historical raw materlals and products e
.. . that have been utilized or produced at the Site (ICF, 1995). : :




* TABLE 2-1: SITE HISTORICAL PRODUCTION AND OPERATIONS -

S

Date - | Events - : =

"1954 - 1955 | Plant commenced operat|on to produce polyester resrn Polyester—l Facmty opens

1956 Monoisocyanate, toluenediamine (TDA), toluene diisocyanate (TD!) productlon beglns

11957 - ‘Multipurpose isocyanate produced; polycarbonate productlon begms '
1961 Dinitrotoluene (DNT) production begins
N Batch production of Methylene dianiline'(MDA), Mondur (MR) isocyanate and methylene dlphenyl 8
| 1962 | diisocyanate (MDI) begins; central HCI absorption unit installed; polycarbonate productlon shut
) down
-1 1963 Reformer #1.isocyanate processing begins; new TDA/TDI production facility constructed

1964 Original TDA/TDI facility closed; polycarbonate production resumed

1965 Mononitrobenzene (MNB) production begins; aniline and MR-1 isocyanate production begins
1967 MDA-II production begins; nitric acid production begins, Reformer #2 isocyanate processmg beglns
1969 Polyol production begins; Mondur CB isocyanate production begins -

1970 Polyester-Il resin production begins; Texrn urethane resin productlon begins; MDA/MR/MDI 1

production begins . _
11971 Wastewater treatment facility opened U
1978 PHD Polyol production begins
1980 Iron oxide pigment facility complete and production started
11982 TDI isomer separation process begins; polycarbonate production shut down
1983 Aniline production shut down
11986 '| ‘Original polyester production unit shut down;’ d|sperS|on unit opens

1987 Monoisocyanate production shut down

1988 - Fluid Bed Incinerator for waste incineration put into operations

1993 Off-gas Thermal Oxidizer begins operation at the HCI plant

1994 MNB production shut down

1999 | TDA, DNT, and Nitric Acid operations shut down-

2002 MR-I and Iron Oxide/Aniline process shut down

2005

TDI and Coating shut down

ABayerMaterialSclenoe_NewMart_:CM_SJuly2006.doc.‘ i . o 2-4




TABLE 2-2: HISTORICAL RAW MATERIALS AT THE SITE

Raw Matena?s Hsgtoncaiﬂy Uhhzed at Slte ‘

A ’ "Dates

Phosgene Chlorobenzene p- Chloroanlllne Anlllne 0- Tqundene . 1955 - 1987

‘| TDI, MDI, MR, Polyols, Solvents, Glycols 1955 — 1999

.| DNT, Methanol, Nickel, Hydrogen . . 1956 - 1995

<| TDA, Chlorine, o-Dichlorobenzene, Carbon MOHOXIde (phosgene lntermediate) - 1956 — present. -
‘Phosgene, Chlorobenzene, Bisphenol A, Methylene Chlorlde 1957 — 1986 -

| HCI from ‘off-gas of isocyanate units © 1960 - present
Toluene, Sulfuri¢ Acid, Nitric Acid, Caustic - 1961 —1999 -

Formaldehyde, HCL, Caustic, Anijline

1962 - present .

1962 - present

MDA, Chilorine, Chlorobenzene Carbon Monoxnde (phosgene lntermedlate)
‘| Ammonia, Oxygen® "~ ~ ‘

1962 - present

| Natural Gas, Caustic, Monoethanol Amlne

1963 - present .

Benzene, Sulfuric Acid, Nitric Acid, Caustic.

. 1965 —1994

MNB, Benzene, Methanol, Nickel

1965 — 1983

TDI, Methyl Ethyl Ketone, Xylene, Glycols, TMP

1969 - present

.| Ethylene Oxide, Propylene Oxide, Sucrose TDA Potassium Hydroxnde GchoIs

“1969 — present

MDI, Diols, Glycols

- 1970 — present

Dilute Sulfuric Acid 1979 - 1994
1TDE o 1982 - present
.| MNB, Scrap lron - . . 1980 -.2002. . .

TDA, DNT, Nitric Acid

Shut down in 1999,;

| TDI and Coatings

~ Shut down in'2005

Iron Oxide,.AniIine; S

Shut down in 2002 -
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The objectives of the CMS -are based on the. prevrously approved CMS Work -Plan and are . -

summanzed as follows

>

2 5 CMS ORGANIZATION

Develop and’ present Corrective Action . Objectlves (CAOs) for Site Sails" and Site
Groundwater that will serve as the basrs for the subsequent evaluatrons presented in thei L
‘cMs. |

vPresent a summary of Slte Current Condrtrons _A B

“Develop and. Present ‘the evaluatlon results of the potentral correctrve measures: o )
technologies for SWMU Groups A, B, C and D; individual SWMUs 21 & 27; and ‘Site -

_Groundwater; pursuant to the: CAOs for Site Soils and-Site Groundwater..

Develop and present a recommended correctrve ‘measures alternatrve fo- achreve the

'_ CAOS

The CMS Report consrsts of the followrng sectlons

Sectron 1.0= Executrve Summary

o) iSectron20—|ntroductlonandObjectwes-- o e

Section 3.0 ~ Summary of Current Conditions: “This section presents a summary of - -~
. .the Site’s physical setting, subsurface characteristics, SWMU status;, environmental.

status and the status of on- gorng correctlve actions. .

presents the approved Correctrve Actron Objectrves for the Srte

Section 4.0 - Correctrve Actron Objectives: Thrs section revrews the ratronale and}'

Section 5.0 — Correctrve Action Technology Selectlon Thrs sectlon detarls the_'

"|dent|t”cat|on screenrng and ‘seiection of potentially applrcable correctrve actronV' _
technologies for SMWU Groups A B, C and D; SWMUs 21°& 27; and Srte Groundwater R
pursuanttothe CAOs. = . | . . .o ool
Section 6.0 — Evaluation and Selection- of the Cbrrecti\ie Action Technologies: - - -
- Potentially applicable corrective action technologies are evaluated for SMWU Groups A,

B C and D SWMUs 21 & 27 and Slte Groundwater .

_Sect|on 7.0 - Recommended Site - Correctlve Measures Srte-wrde Correctrvej

‘Measure Alternatrves are selected evaluated and compared and the best—balanced' o
alternat|ve to achreve the Slte CAOs for Srte Groundwater and Slte Soﬂs rs_”

recommended. - - 0 o s

Section 8.0 — References: This sectron presents the references utrlrzed durrng the .

.preparation of the CMS.
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‘0. Flgures, Tables, ‘and Appendlces _The figures,  tables;. and relevant appendlces -
referenced throughout the CMS are presented in these sectlons '
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3.1 : PHYSIOGRAPHY S : S S N
‘The New Martrnsvnlle FaC|I|ty is srtuated wrthln the Ohlo R|ver Valley at the base of the West

. 3.0. SUMMARY OF CURRENT CONDITIONS - . -

- physical setting, - subsurface characteristics, .areas of ‘concern, ‘and  environmental® quality:
.conditions.- The information presented generated here|n follows a. review. of prevrously e

generated srte-specn‘" ic documents

’Thls':sectlon':of?the CMS presents a stimmary of current conditions at the Site related to the =

V|rg|n|a Northern Panhandle in Marshall and Wetzel Countles approxrmately 5 m|Ies north of _

responsible forthe existing topography of the’ reg|on (Prlce and others 1956).

the city of New Martlnswlle wv (see Flgure 3-1). Thls area is part of the Appalachlan Plateau -
?physmgraphlc -province, ‘described ‘as' a' highly dissected plateau characterized by rugged
topography, steep slopes, and strong: rellef with. elevatlons ranglng from about 600 feet to- more -

“ natural drarnage vra trlbutarles surface runoff overland flow and groundwater dlscharge
Stream‘erosion in conJunctlon with weatherlng and mass wastrng of slope mater|als are largely o

iExceptlons to the typrcal rugged topography of the reglon occur |n areas adJacent to the Ohlo
- River where the carving of terraces into older and higher- glacroﬂuvral outwash deposrts has:
.created relatlvely tevel or gently inclined strips of land that tend to parallel the course of the Ohio -~~~ -

River. These land features, commonly referred to as bottoms - or bottomlands, are developed . = .~

' from Plelstocene gla0|al outwash deposns that have been down -cut by hrstorlcal stages ofthe .
-Oh|o River. The terraces are comprised pnmarrly of gravel sand, and silt. SurfIC|al sedlments of

- lower terrace features contain - lncreasmg amounts of silt and clay, wh|ch probably represent‘ .
recent floodplain deposits. - ' R o :

- The New Martinsville Facility is located on “a relatively flat" bottomland referred to as Wells-

Bottom and is bounded by an industrial facility to-the north, the Ohio River to the west, Route 2 g

: “ year flood level elevatlon of 641 ft-msl has been estlmated for the Wells Bottom regron The .
) ‘Ohio River has a reported mean flow rate of 24, 000 cub|c feet per second (cfs) and a low flow -
- rate-of 5,300 cfs. The Hannibal Dam; located downstream in New Martinsville, controls the

water level and- keeps river pool elevations between 620 and 624 ft-MSL during normal flow - "'

: l surroundlng Iand Flgure 3-2i |s annotated to show the varrous ent|t|es/propert|es present in the“ N
‘ land surroundmg the Slte Flgure 3-3 is annotated to dep|ct the general locatlons of the various

- periods. The water quality of the Ohio River is reported to be suitable for many.industrial uses.. ... -

Figure 3-1 shows-a base map of'the New. Martinsville'Site Figures 3-2 and 3;3 present two 2 -

at the Site. The recent changes- pr|mar|ly address the rerouting of the Beaver Run Stream and
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" and backwater pond and the h|ghI|ghted area presents the current Iocatlon of the rerouted: ' i
: Beaver Run Stream e L

_ coarse sand and gravel outwash deposits.. Yields from this-aquifer range from 100 to.several -
‘thousand gallons per minute (gpm) and natural. water quahty is generally: good (Pnce and ... .

* backwater previously located immediately adjacent to SWMU Group.A. Beaver Run Stream was.
‘rerouted by Bayer in. 2004 and Beaver Run Stream and the:associated backwater. pond were .
filled. The hatched areas in Figure 3-3 deplct the preVIous location of the Beaver Run Stream '

main water-bearing tnit, the Ohio River Valley Alluvial Aquifer, is composed of the medlum to:

~others, 1956).

“ Chmate in the area is typlcal of a temperate contlnental zone W|th warm summers. and cold P

- 3.2 SITe GEOLOGY -

 Inthe hllly, more ‘elevated;areas of the.'Panhandle, rock units are generally overlain by a thin.to.
.moderately thick layer of residual soils from varying thicknesses that have been formed in place - - -
by the dlsmtegratlon of underlying rocks and by the accumulatron of natural organic material. - '

ra|nfaII occurrrng in summer and fall respectrvely (Sonl Conservatlon Service (SCS), 1960)

'wrnters averaglng 73 F and 34 F respectlvely Precnpltatron is ample and farrly well dlstnbuted_' =

The Northern Panhandle’ reglon ‘of West Virginia ‘is 'underlain by PaIeozmc-age sedlmentary S

. rocks consisting mainly of  conglomerates, - sandstones snltstones shales; fresh-water and. - -
marine limestones, coals, and lesser amounts of chert, iron ore, -and rock salt and other . .- - :

evaporates (Prlce and others 1956) CoaI deposrts which mainly occur in Pennsylvanla—age:

Miller, 1985a). .

P R

"and, 0 a lesser extent Permian- -age focks, are a very |mportant natural resource of the Ohio
River VaIIey area. Rock saIt and naturaI brines of Sllurlan -age strata are of local lmportance to
- chemical industrial -for .the manufacture of chlorine, bleachés, and caustic soda (Geraghty &

" These soils are usually relatively fertle and well drained, and are “capable of support|ng" |

woodland, cropIand and pasture (SCS 1960) meg to the hrlly topography characterizing -

- these upland areas, ‘the soils tend to be- fairly susceptlble to erosion (Geraghty & Miller, 1985a). =~

In areas adjacent to the Ohio Rlver steep vaIIey waIIs with outcropplng rocks of Pennsylvanlan o
- and . Permian-age descend to relatively. flat-lying bottomland -alluvial deposits. Owing to down-.
cutting by the Ohio River, aliuvial deposﬂs commonly exhibit a stepped (or terraced) topography N
_ ~VWIth the hlghest surface elevatrons occurring near the valley wall and successwely Iower;'_
" elevations occurnng toward the r|ver Throughout the southern half of Wells Bottom surf C|aI'

sedlments are - composed of ‘fi ine sands silts, clays and - mlxtures of these, probably :

o representlng ﬂoodplaln deposﬂs laid down by the Ohio River.- In areas adjacent to the valley-
wall, unconsolidated deposits pinch out against bedrock strata and are capped: with ‘colluvium
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- 3.3 SITE HYDROGEOLOGY Vo

. (clay, silt, and rock fragments) derived from weathering and mass-wasting of highlands and the -
‘valley wall (Geraghty. & Miller, 1985a). The colluvium tends to thin toward the river. = -

Fine-grained surface deposits are.underlain by a thick; continuous body. of glacial outwash

’,composed of medium to coarse sand and gravel. These coarse-grained deposits, . which _
A'aggraded the Ohio River Valley dur|ng retreat (i.e., melting) of Plelstocene-age glaciers, form_' I
" the ma|n water-bearlng unit of the alluvial aqunfer (Geraghty& Miller, 1985a) - S

Outwash deposns are underlaln by Paleozonc—age bedrock whlch is encountered beneath the

" (Geraghty & Miller, 1985a)

" the Wells Bottom area. Most sand and gravel matenals beneath Wells Bottom are thought to

: Facility at depths generally not exceeding 70 feet below ground surface (ft-bgs). The buried
:bedrock: surface slopes steeply away from the valley walls and flattens-outbeneath centraland I

- ‘The Ohlo River Valley Alluwal Aquifer is . comprlsed of gla0|al outwash derlved sand snty- to R
~'sandy- clay and gravels deposited on a bedrock base and represents the main aquer beneath.’

represent outwash that aggraded to the Ohio River Valley during retreat of the Plelstocene o

.. glaciers. The Ohio River Valley Alluvial Aquifer is hydraullcally connected with the: Ohio River

throughout Wells Bottom, and is capable of yielding millions of gallons of groundwater per day - -

" Finer gralned silty and sandy clay commonly cap or overlies the glaclal sand and gravel. An
-accumulation of finer sediments adJacent to the Ohio Rlver represent recent deposmon of
floodplain . alluvium. Silty' to. sandy - clay deposits underlylng the upper tiers of Wells :Bottom
represent deposition: of locally derived colluvium and detrital materials: from weathering and
mass wastlng of uplands and valley walls Dlscontlnuous zones of shallow perched water occur-

. with sustained. pump|ng lf extraction wells located adjacent to. the river are pumped at a high. -
o enough rate for sustained penods of tlme it is possrble to reverse the natural groundwater ﬂow
vgrad|ent Wthh normally would be toward the Ohio Rlver :

sporadlcally throughout the frne gralned flood- plaln and colluvral matenals whlch constrtutes a o |

o , tdrscontlnuous aqmtard to the downward percolatlon of recharge waters

o Beneath Wells' Bottom the alluvnum is underlaln by Paleozmc age bedrock at depths ranglng
from between approxnmately 50 to 100 ft- -bgs. The upper 100 feet of bedrock generally consist
* of shale and competent limestone. The bedrock surface: dips from east to west from the valley- -

wall toward-the Ohio River. - Yields from bedrock wells are typically low [e.g. 15 galls per minute - - -

' concentratlons of total d|ssolved SOIldS (Geraghty & Mlller 1985)

- '(gpm) or Iess] and the quality - of bedrock ‘water -is conS|dered poor. due to elevated~' .

Figures 3-4 through 3-7 present graphlcal representatlons of the: generahzed conceptual site
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)  through the. Site for SWMU Group. A and- SWMUs within the main plant area respectively,
illustrating the generalized geology at the Site, consisting of fill and fine-grained alluvial deposits = . -
“overlying the coarser glacial sand/gravel alluvial aquifer and the underlylng bedrock un|t Also

o deplcted in the frgures is the generallzed nature of Slte Groundwater

.'The aIIuvraI aqu1fer is generaIIy present everywhere beneath the S|te and is the focus of the_"

‘the general locations of the various SWMUs or SWMU Groups ‘with respect to the site
. conditions. In general, with the exception of SWMU Group A, the SWMUs or SWMU groups are. -
typically limited to the overlying fill and fine-grained alluvial deposits above the water tabie of the

_'alluvial'aquifer' Figures 3-5 & 3- 7 present conceptual East-West cross sections-through the

" Site for SWMU Group A and SWMUS within the marn plant area respectrvely, |IIustrat|ng the" L
“same features as discussed for Flgures 3-4 & 3:6. Perched ‘water is rntenmttently found in
- discontinuous lenses across the Site, pnmarlly in the area of SWMU' Group A (i.e. in the. - |
~southern portion of the Site)..Perched water has a fairly direct response to recharge events and . .= - -
_’tends to be subject to short-term ﬂuctuatlons in water IeveIs ' ' '

" 3. 4 SUMMARY OF SOLID WASTE MANAGEMENT UNITS (SWMUS)

~ Site under the HSWA Permrt and Admlnlstratlve Consent Order (ACO) The flrst report |dent|f|ed
)‘. ” 'thrrteen (13) SWMUs as part of the RCRA Part B Permit Applrcatlon procedure A subsequent
- Preliminary Assessment Report (PAR) (SAIC, August 1986) divided these thlrteen (13) SWMUs®
Jinto forty-two (42) separate SWMUs and added eighteen (18) additional SWMUs bringing the

: total to sixty (60) SWMUs. The PAR indicated that eighteen (18) of the sixty (60) SWMUs did- .. .

. hot require correctrve actron and further noted that six (6) SWMUs required RCRA closure. Of .

' -the remarnrng thlrty-slx (36) SWMUs twenty (20) were |dent|f ed under the ACO nine (9) were,v

'-seven (7) SWMUs were |dent|f|ed as requrnng remedial mvestrgatlon or |mmed|ate correctlve S

. . action. . T - '

Areas or s|tes Of these f|fty-three (53) srtes were recommended for no further actlon (NFA) L
‘ erght (8) sltes were recommended for surface cleanlng, and nine (9) s|tes were recommended_

;by the U.S. EPA on March 31, 1988 with no further action reqU|red ‘The fourth report the
. Existing Process Trench Report (IT Corporatlon, June ._1988), recommended.addltlonal._studlesﬂ c
for the existing process trench area.

o .The RCRA Facility Assessment (RFA) was the frfth report and was submltted to the U.S. EPA on:
)_ . VJune 28 1998, in accordance with HSWA reqmrements The RFA reV|ewed the nine (9) sites
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)_ * identified in the Waste Accumulation Areas Report and four (4) additional sites specified in-the .- -
_HSWA Permit. Of the thirteen (13) sites addressed in the RFA, two (2) were being investigated
. under the ACO, seven (7) were recommended for NFA, and four (4) sites were recommended
* for further study The' June 1988 Procedures and Results of lnvestlgatlon Report ldentlﬁed o '_ -
'ftWenty-three (23) SWMUs and recommended further study for these unlts Of all the SWMUs . =~
~ identified for the Site, thlrty (30) were ultlmately recommended for inclusion in the RCRA FaC|I|ty§ -

. Investlgatlon (RFl)

——

 The final RFI report was prepared by IT Corporation (IT 2001). and approved by EPA on . -
October 13, 2004 In the approved RFI, thirty (30). SWMUs were evaluated using a screening . .
,:nsk assessment process that included comparison of media constituents to USEPA Region Il
" Risk-Based Concentrations (RBCs) for industrial and reS|dent|al uses or the USEPA Region Il
“Soil Screening Levels (SSLs). On-site worker exposures were evaluated for the upper 2 ft soil
. interval, and onsite construction worker. exposures ‘were - evaluated for the 0-5 ft soil interval.. = -~ . -~ -
'Soil constituents at all depth intervals were compared to the SSLs.. The. SSLs were used as

'screenlng criteria to assess the potential to leach contamlnants to groundwater Slte-SpeC|f ic

" SSLs were calculated to further evaluate if constltuents within the unsaturated zone at levels: B
iexceedlng SSLs could potentially’ mlgrate to groundwater at concentratlons of concern ' -

" In addition;’ constltuents of interest’ (COIs) were identified. COls are deflned as const|tuents'
)‘ " whose detected concentrations exceeded the respectlve RBC(s) COls were evaluated in the
. RFI for carcinogenic. or non-carcinogenic risks: to on-site' workers, dependlng on the nature of -
‘the specific chemical.compound.. : '

. TheRFI evaluatlon process resulted in all thirty(30) SWMUs be|ng recommended for.no further; o
‘action based on the risk screening evaluation. However, the RFI further concluded that sixteen
(16) of the 'thirty (30) originally identified individual SWMUs be further evaluated in a CMS for.

" site-wide groundwater pursuant to thelr potentlal to leach COls to groundwater at potentlally'
:unacceptable concentrations. The RFI process also resulted in the S|xteen (16) individual : ' _
. . SWMUs being consolidated -into SWMU' Groups deSIgnated as Group A B, C,and:D,and - .-
lnd|v1dual SWMUs 21: &27 as follows o ' o
(1) SWMUGroupA(SWMUs 1-4). . oo
(2) SWMU Group B (SWMUs 5 and 6) o :
- (3) SWMU Group C (SWMUs 7, 8,9 and 11)
- (4) SWMU Group D (SWMUs: 10 12, 15 and 16)
(B SwWMU21
(6) SWMU 27 . .

. . The locations of the various SWMUs / SWMU ‘Groups, as ‘outlined above, are presented . . -
graphically in Figure 3-1.
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> 'BRFI Table 8-1 summarized conditions and.the recommendation status for.the individual SWMUs, . . .~
and SWMU Groups. Table 3-1. presents the |nformat|on contained in RFI Table 8-1. for these . .
SWMUs and SWMU Groups : '

| 3. 5 GROUNDWATER QUALITY SUMMARY / o : : .
- The main aqurfer beneath the Bayer fac|I|ty is the Ohio Rlver Valley Alluvral Aqulfer The alluvral:‘__

) aqU|fer beneath the Bayer facrlrty consists generaIIy of an eIongated lens of up to 20 feet of fine :
‘sand with varylng amounts of silt overlylng a medium to coarse sand and fine gravel outwash S

. deposit that: averages 20to 30 feet in thickness. The base of the alluvial aquifer exténds to the
.top of bedrock, wh|ch is-found at depths generally not exceedlng 70 ft-bgs (Geraghty & Miller, .- .- -
.1998a) : :

‘Locallzed areas of perched water are- separated from the alluvral aqurfer by a d|scont|nuous silty .-
clay ‘confining layer’, where natural silt and clay-rlch alluvrum has been overlain with more. -

~ permeable fi II The RFI concIuded that perched water flow i is prlmarlly in a downward direction,
ultimately d|scharg|ng to the alluvial aqwfer “For the maln plant area, lateral flow of the - .

- . discontinuous perched.water roughly coincides with the natural drainage pattern prior to mfrlhng.-? o
‘The RFI concluded that-there was some‘potential for perched water within the ‘South Landfill - - -
(SWMU 1 within SWMU Group A) to d|scharge Iaterally into the Beaver Run surface water.- .
However, subsequent to th|s report Bayer has further mlnlmlzed thls potentlal by reroutlng” 7

):' " Beaver Run and infilling: the onglnal channel ' - -

The alluvial aquer beneath the Srte is currently pumped by three (3) groundwater recovery‘ o
'wells each collectrng approxmately 150 gpm. In addltlon an adjacent industrial facility, PPG, o
. extracts groundwater periodically from a production well on the northwest portion of the Facility. :
Across the facility, the aquifer drawdown is at or near the.base of the overlying confining layer. .-~ -
The maln source of aqurfer recharge is from the Ohro Rlver The aqunfer also receives recharge- =~

" from overlylng aIIuwaI deposﬂs and to a I|m|ted degree from Iateral d|scharges from valley wall“ , _ “
bedrock. Under pumprng condltrons groundwater flow W|th|n the: alluvial aqwfer is radial toward
- < the center of the Site under the main- plant area, with induced river ‘flow becomrng the maln‘ :
:source of aquifer recharge (Geraghty & Miller, 1985a). ' ) '

- Groundwater sampllng has- been conducted at the Site since 1985 and has’ |nd|cated-r
4env1ronmental lmpacts to the aIIuvral aqurfer from: voIatlle and semi volatlle organics compounds e

groundwater data ava|lable from on-srte and off-SIte wells Groundwater anaIytlcaI results were L
compared to USEPA MCLs for drinking water or to USEPA Reglon Ill RBCs for tap water. _' - .

- Twenty-two (22) constituents in on-site wells exceededat least one of these screening critefia. ©
No constrtuents from offS|te wells were in excess of- the screening crlterra 'COls found inthe on- - -~
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) - groundwater is contained on-site. More recent groundwater data from the 2003 Groundwater -
Monitoring. Report (MFG, Inc., 2004) confi rmed that: the alluvial aquifer contaminant plume.is . . . -
. stable and is.being contalned on-site by existing recovery well operatrons Since the recovery'

" ‘wells were installed in 1986 all groundwater elevation’ readrngs slnce then have demonstrated

; successful and consistent pIume hydraullc contalnment

The pr|mary VOCs that have been h|stor|ca|Iy detected in groundwater at the Slte |ncIude o
> 111 tr|chlorethane ' o : : e o

1,2d|chlorobenzene :

1,4-dichlorobenzene’

‘benzene .. - -

>

> chlorobenzene . .. . Lo oo ool
> _ _ .
>

toluene .- o 0 .

> 'trlchloroethene e
> 'trlchloroﬂuoromethane '

| Of these elght (8) compounds chlorobenzene 1 2 dlchIorobenzene and benzene represent
the most frequentty detected VOC components o : . .

The most frequently. hrstorlcally detected SVOCs W|th|n groundwater at the Srte mclude
> -~ .. » -1,2-dichlorobenzene
‘ > 2,4-dinitrofoluene. oo
- » bis(2- eththexyI)phthaIate o _ 4
_>';'nrtrobenzene S P O PO P

> onrtrotoluene L

' anlhne blsphenol A, m-nltrotoluene op-tqurdrne pchloroan|I|ne and p-nrtrotquene are aIso o

: reported

iconcentratlons are generally wnthln the ranges expected for background IeveIs

Al metals analyzed have been hrstorrcally detected in groundwater at the Slte however the' | , “

: .Perched water is rmpacted in various areas of the Slte by both VOCs and SVOCs partlcularly in .
~ the south landfill area (SWMU Group A). The m|grat|on path for the perched water is. belreved to -

" be prlmarlly downward into the alluvial aquer )

:The cont" guration of the pIumes of totaI VOCs and SVOCs in the upper and deeper port|ons of_‘

;2 Page 7-5, Final RFI Report Revision 1, December 2001,1T Corp
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- The complex intermingling and -widespread distribution .of organic compounds beneath the. -
facility have resulted.from historical releases.from the multiple SWMUs. . Changes in.dominant
flow dlrectlons by variations in both pumping center locations and. rates throughout the plant's

- history have further compllcated attempts to link groundwater contamination to  individual B

. ‘sources.. As a’ result of these factors observed groundwater contam|nat|on characterlst|cs :
- cannot reliably be linked to individual SWMUs. . . . . . . Do '
‘Groundwater within the -upper bedrock is considerably more mineralized than groundwater

- within the alluvial aquifer. Bedrock monitoring wells also exhibit higher pH, higher alkalinity, and:

h|gher concentrations of sodlum chlorlde and barium. than are observed in the associated deep . -

' _'alluvral aquifer monltorlng wells (Geraghty & Miller, 1988a). These water quality trends suggest

" that the bedrock strata beneath the Fac|l|ty have not been fully flushed of natural connate’

‘waters (i.e. waters incorporated with the sediments at the time of deposition. The occurrence of

. . waters with similar composition at shallow depths within the Ohio River Valley bedrock. strata; . -

have been recorded elsewhere (Price and others, 1956).

.. Organic compounds have been sporadically detected in samples from the bedrock monitoring:

wells. However, these low or trace. concentrations have been reported as representative of = .

_'false posmve results due to Cross- contamlnatlon durlng sample collectron and/or analysrs
: based on associated quallty control sample results S : :

,23 6 RFISUMMARY

’ The medra potentlally affected by releases at the Site and evaluated in the RFI lnclude s0|l '

surface water, groundwater and sedrments The conclusions and recommendatlons presented o
~in the RFI were based on the combined results of all three RFI phases.. Soils were investigated.

on a. SWMU basis during Phases 1 & 2 of the RFl and groups of SWMUs in Phase 3. The
_ SWMUs were grouped based on prOX|m|ty h|stor|cal knowledge and analytlcal results

‘Human health rlsk was. a crltlcal component in the:interpretation. of soil,. surface water and -
- sediment data in the RFI decision process. The primary purpose of the risk assessment was to '

" decide the approprrate correct|ve action to take if any, for soil at each SWMU or SWMU group ”

The risk assessment considered both reS|dentlal and |ndustr|al land use. However because

} Bayer is an active ‘industrial facmty and- has. been recognized as such by the USEPA, all.
recommendations. for correctlve actions were based on the assumptlon of continued industrial . -

| .'land use mto the future The recommendatlons were

-» No Further Actlon (NFA) for. surface water and sedlments

> lnst|tut|onal Controls to. protect workers from potential exposure to ‘'subsurface s0|ls for. -

- SWMUs 13 18,.19, 22, 25 and. 30, and for. each of. the SWMUs and SWMU groups S

evaluated dur|ng RFI Phase 3
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. » An.engineered soil cover for SWMU Group A in combination with rerouting of Beaver:

Run to eliminate any future. potential impact to surface water and potential hazards due

' 'to stream erOS|on

> ‘A CMS to defi ne actlons |f any, reqwred to. expedlte groundwater quaI|ty lmprovement o
A'whlch may mclude addressmg potentlal leachlng to groundwater assocrated W|th some,'

* of the Phase 3 SWMUs / SWMU groups -

3.7 0NGO|NG CORRECTIVE ACTIONS

Pursuant to the RFI recommendatlons stated in the precedlng sectlon the followrng relevant: |
‘actions by Bayer ‘were elther already |n progress or have been taken pursuant to the .

- recommendatlons

3.7.1 INSTITUTIONAL CONTROLS

: Pursuant to the RFl recommendation, Bayer has initiated health and safety work practlces for:

- on-site workers who could potentlally come |nto contact - with SWMUs .or Site .groundwater. - g

3.7. 2 SWMU GROUP A Acnons

-ln 2004 Bayer relocated Beaver Run, an on-site trlbutary of the Ohio Rlver A portion of the . ,
» stream created a backwater on the east slde of SWMU Group A (i.e: near the South Landfill). . . . -
»‘The backwater pond was dralned and the stream was relocated to convey water to Dry Run. A
- new wetland was also constructed The former stream channel now contains a storm water" '

drainage channel that discharges -to asedimentation basin, which dlscharges_ into ‘the Ohio ~

“River. This action eliminated the backwater adjacent to. SWMU Group A and further reduced

the potential for leaching of COls. into surface water.. Soil covers and fencing around SWMU -

_ Group A have been installed. A recommendation by Bayer to install an englneered soﬂ cover '

“on SWMU Group A contemporaneous w1th the relocatlon of Beaver Run was not approved by”

the Agencnes

“3.7.3 GROUNDWATER QUALITY IMPROVEMENTS & PROTECTIVE MEASURES h

Bayer has maintained groundwater recovery wells at the Site since 1986. Currently, thiee (3) .
-groundwater. recovery wellsare in operatlon in the Main Plant Area, contlnuously extractingan- = ¢ ¢

average of 474 gpm (total) of affected groundwater from.the alluvial aquifer beneath the- Site.

-All'r recovered groundwater is treated in Bayers on-site biological wastewater treatment facility . -

o prior to d|scharge to the Ohio Rlver Bayers wastewater treatment dlscharge is regulated under

an NPDES d|scharge Permit. In the 20 years of operatlon of the groundwater pump and treat

' -5system an estimated 4.2 billion gallons of water have been extracted for treatment and 725, 000 o

pounds of organic material have been removed from the alluvial aqurfer

. Bayer performs regular momtonng of the groundwater between the Slte and the Grandvnew'.' '

Doolln Ranney extraction well one-half mile to the south to confirm that there is no off-site -~ -
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. mig»ration.otc Site- COls via groundwater..- Bayer analyzes the Grandview Doolin wells annually’ -
‘and has not found any eviden'ce of .contamination. from Site COls. . There are.also three (3)
nearby reS|dents that have weIIs as the|r source of water Bayer analyzes the reS|dents ‘wells
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4.0 CORRECTIVE ACTION OBJECTIVES. =~ . . - -

'C‘orrectivej Action Objectives (CAOs) are'generalde'scri'ptions of what ‘corrective measures at

" the Site are intended: to accomplish.: - The RFI, summarized in Section 3.0 Summary of =~ -

.Current Conditions', concluded that Site areas requirlng.further stUdy-purSuant to-this. CMS .-

1. SWMU Groups A, B, C and D SWMU 21; and SWMU 27 - relative to the potentlal for - ¢
.COls to Ieach from the SWMU affected sous to Srte Groundwater at concentratlons of.

. potentlal concern and

- | | 2 A Site Groundwater

o Therefore CAOs have been developed for Srte Sorls and S|te Groundwater and approved by o
'vthe AgenCIes The CAOs are prem|sed on the Site rema|n|ng rndustrlal The approved CAOs_' '

- are shown in detail in Table 4-1. The CAOs are media specrﬂc and time dependent (short-term-

‘and rntermedlate/long term timeframes). “in summary, the CAOs are as follows:

Overall CAO. ;

~» At all times, prevent unacceptable human exposure (carcinogenic risk > 1 x 10 and
Hazard Index > 1) from affected S|te Groundwater and Slte Soﬂs o :

o Slte SOIl CAOs

- » Prevent unacceptable |ndustr|al worker exposures to. shallow (O to 2 ft-bgs) surfrctal soﬂ- '_

: COls (ie. detected contamlnants)

> »Prevent unacceptable constructlon worker exposures to subsurface (O to 5 ft-bgs) s0|l_

"COls,and -~ -~ =~ S SN

BN Prevent unacceptable constructron worker exposures to soﬂ COls (at all depths)

o Slte-w1de Groundwater CAOs

. > _Prevent unacceptable human exposures to recovered contammated groundwater _

> "Maintain current groundwater recovery well system operatlon for groundwater collectlon 3 '

land pIume hydrauI|c contalnment w1th|n the Slte boundary, :

groundwater to a level that is protective of surface watér quality, and;

> _Zlmplement reasonable efforts to eliminate or mitigate further-releases of contaminants:

from SWMUs (using the site-boundary-as the point of compliance)..

4.1 - MEDIA SPECIFIC CLEANUP GOALS - - '

‘Med|a spec|ﬁc cleanup goals are to be based on . EPA gurdance publlc health - and .-~ -

| appllcable Federal or State Statutes Medla specn° c goals are S|te specn° c concentrat|ons |n a .
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> . - given media that a final remedy must achieve for the.remedy to be considered complete . . . .. .
- (Region Il Model CMS Qutline). The Point of Compliance is the location or locations at which . . . -
~media cleanup levels are achleved (FR 61 l.C.5.d, pg 19450). The term “media cleanup

~ levels” typically. refers fo site’and media specific concentrations of hazardous constituents, o
'developed as part of the overall cleanup standards for a facrllty The term medla cleanup

_ medla cleanup levels” “pornts of compllance and compllance tlmeframes Medla cleanup oo

standards (and levels) should reflect the potential risks of the facrhty and media in question by.

. considering the toxicity of the constituents of concern exposure pathways and fate and' '
.transport characteristics. (FR 61 . C50 Pg 19449) - - o

“ One of the four threshold crlterla for remedy selection for Correct|ve Action is that the selected ' ‘
‘rémedy “attain media cleanup standards”; The attainment of media cleanup standards does not =
" necessarily entail removal or treatment of all contaminated material above specific constituent. -
“concentrations. Depending :on_the :site specific. circumstances, remedies may attain media -
~cleanup standards through various combinations of removal, treatment, engrneerlng and.’ :

" institutional controls For example, in situations where waste is left in place in an engmeered o
“under a cap, media cleanup standards can be attained" |n part through Iong-term englneerrng S

. . and institutional controls (FR 61 11.C.5.(g).b, pg. 19449). S e
) " Consistent with RCRA Guidance discussed above where waStes 'wi_ll be left: on site, .the POC for '

. the ‘Bayer Site has-been defined in. the: CAOs as the Site -boundary. This approach to the -~
groundwater-POC is. generally referred to as the “throughout the plume/unit boundary POC.” - . . -
‘This approach is -consistent with- the. groundwater POC described in the preamble to the.

Superfund program 's Natronal Contmgency Plan (NCP page 8713 and 8753 Federal Register ,

‘March 8, 1990) (FR 61 11I.C.5.(g).d, pg. 19450) Therefore the proposed “med|a cleanup Ievel” “
. for- Site- groundwater _is’ focused on ‘protection of the surface water body - into- . which the. -

groundwater would othenmse dlscharge (r e. absent contalnment) :

. » -Site related COI concentrations < their respective. MCL and WV Surface Water
Quality Standard at the POC. -

‘When containment is part of - the fi nal remedy, faC|l|t|es and regulators are- encouraged to;'_."_ .

| 'fdevelop systems to monitor the effectlveness of the contalnment (Handbook of Groundwater' o "
-Protectlon and Cleanup Pollcres for RCRA Correctrve Actron Final Cleanup Goals, pg. 4.6).

- Therefore, the following criteria are proposed as measures- of-effectlveness of the contalnment-: """
element of the Fmal Remedy

> Periodic confirmation that no'Site: related COls have reached the drinking water.wells of
~ any. potentral receptors and : ' ‘ '

) h o boundary.__ .
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N

~ The specific issue to be addressed by this CMS with respect to Site Sails is the potential for Site. - - -

‘Soils associated ‘with certain SWMUs to leach COls to Site Groundwater in:concentrations of .

_ potential concerns, based on screening of the Site Soil COI.concentrations against the: srte '
- specrf c SSLs Site soils contalnrng COls in excess of the SSLs are to be addressed as a‘

‘potential source for ‘the COls identified in groundwater. Therefore, consistent with the site- =

© specific risks associated with Site Soils and the approved CAOs, the proposed cleanup-goal for.

‘the Site is: .

> ‘Achieve reduction of Site. Soil COIl contaminant .levels over time, ‘as practicable, to:
support attainment of Site Groundwater cleanup goals.
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- 5,0 CORRECTIVE ACTION TECHNOLOGY SELECTION -~ - :~ =~ =~
Potentlal Correctrve Actlon technologres have been |dent|f|ed and evaluated W|th respect to‘: - o
- each SWMU, SMWU Group and Site-wide Groundwater.  Each potential technology has been: ~~ =+
,evaluated with respect to its applrcablhty fo the facrhty and its potential to achieve'the Site‘CAOs R
B _potentlally appllcable Correct|ve Actlon technologles were consndered |nclud|ng the use of both' N
. -traditional and mnovatrve approaches In the final recommendatlon alternatlves utlllzmg proven |
" . Corrective Actlo_n technologles will ‘be given - preference as -prescribed in "USEPA directive -
: _(USEPA 1993).: The' array of potentlal Corre'Ctive 'Action technol09ies to meet the media CAOs - -+~

.+ - Site Soils - Englneered covers and .containment barriers; removal, -with disposal
' and/or treatment insitu treatment/stablllzatlon and |nst|tut|onal controls

. S|te-W|de Groundwater - Contalnment via extraction. and treatment; passive . .
.treatment barr|ers actlve |n-S|tu treatment and |nst|tut|onal controls

-‘ " To facrlrtate the technology evaluatlon and consrstent wrth the RFI Srte SWMUs SWMU groups S
_'and Slte-wrde Groundwater wrll be consolldated as follows '

- IS SWMU GroupA o
). : > lVIam Plant Area (SWMU Groups B C and D and SWMUs 21 & 27) _
‘... . > Site-wide Groundwater - " - - co : o S

_Following ‘are descriptions of the-SWMUs within each of the’ consohdated areas W|th relevant R
L lnformatlon pursuant to the technology screening process: R

- SWMU GROUP A

... SWMU Group -A. contains. the South Landfill (SWMU 1) and- associated waste.?. e
- management areas: Sludge.Lagoon (SWMU 2), Hydroblasting Station (SWMU 3) and .-...- -
the  Ash Lagoon (SWMU 4) The SWMU Group A area is entlrely within the property: L

boundary of the Site, which has controlled access. The area of SWMU Group A is
estlmated to be approxrmately 7 acres ‘See Flgure 3-1 '

) 'The South Landfill, Sludge Lagoon and possrbly the Ash Lagoon have a portlon of therr"
* waste materials at or near elevation 600 feet mean sea level (ft—msl) Th|s elevation _
. datum is beneath the base of the alluvial aqurfer confining layer..ln the area, which is at.. -
. approximately: elevation 620.ft-msl. The potentiometric surface of the alluvial aquiferis - -.- -
~ also at approxnmate elevatlon of 620 ft-msl. Hlstorlcally, _when th.e‘ Iandf il was actlvely o
'belng used the waste fill area was operated above the Iocal water table However the' o
~ water table condltlons changed as a result of an approxrmate 20 foot rise in Ohio River
_pool elevation (current average 620-624 ft-msl) caused by the Hannlbal Dam 4

: construct|on in 1973.
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. levels was 2,4-toluenediamine (TDA): TDA was found above the RBC in only 1 of the 26, -

. “As discussed previously, the former Beaver Run pond.on the east side of the landfill was . -

drained ‘and Beaver Run was rerouted in 2004. This. measure significantly reduces the

" the potentlal for Ieachate mlgratlon to surface water.

Slte worker exposure to contam|nated s0|ls is l|m|ted because of the |solated detectlons_: -

,potentlal for contaminant leaching of the SWMU lower waste depOS|ts and a reductlon in. -

(RBC) levels in the upper 5 feet interval. The only constituent detécted above the RBC « - ’

SWMU Group. A samples taken in the 0-5 feet below ground surface (ft-bgs) interval.

- .:Groundwater CAOs focus on control of mlgratlon of perched water to’ surface waters” - - -

' . (short and Jlong-term) .and reduction. of contaminant leaching to groundwater as part of
the lntermedlate/Iong-term goal of |mprovement of groundwater quallty The pnmary -

leaching to*groundwater included one VOC (benzene); five SVOCs (dlchlorobenzenes

_ “individual SWMUs w:thln the MPA have S|gnn° cant s|m|larlt1es |nclud1ng surface and

“nitrobenzene, 2,4- dinitrotoluene, -2,6- dinitrotoluene, . phenol .and- p-chloroaniline);- and. -
. two metals (cadmium and nickel)_.. S , . L o o
B ‘.;MAINPLANTAREALPA) O P PR
: The Main Plant Area (MPA) contains the remaining Slte SWMUs The MPA is within the -
,operatlng boundaries of the plant, which has controlled access. The SWMU Groupsand.  ~ .~

subsurface condltlons and contamlnant types that allow potentlal Correct|ve ‘Acton

‘technologies  to- be evaluated for the MPA as a whole. to facilitate the CMS process.
* Individual dlfferences in- the: SWMUs, S|gn|f|cant to a. partlcular Correctlve Act|on Lo

B swmu GROUP B

'.MPA SWMU Groups and |nd|v1dual SWMUs follows (See Flgure 3-2 for the MPA” o |
locatlon) ' o

SWMU Group B lS the bulk TDl reS|due flll area and lles underneath the Bayer_ _ |

" facilities have either been "constructed on or within fill material cons|st|ng of

. alluvial soils interspersed with TDI residues.  The area of SWMU Group B is_

. estimated to be approximately 10.5 .acres. SWMU .5 currently contains' an . . -

equalization basin, approximately 2 acres in area, and a rainwater storage .

lagoon, approx1mately 1.2 acres in area. The average depth of the basms is 20"

feet. The existing’ Bayer Plant wastewater treatment fadility includes two (2) 1 25- : o
- ft diameter . clarifiers, two.(2)-100-ft .diameter- aeration tanks, and other small -

- support buildings. . .
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.. The CAOs associated with SWMU Group B.focus on »prevention of on-site worker. - '
exposures .to .zones greater than 5 ft in depth and .reduction of. contaminant =
leaching to groundwater - as part of the lntermedlate/long-term goal of :

| |mprovement of groundwater quallty

SWMU GROUP C

' SWMU Group C contarns three relatlvely small areas (SWMUs 8, 9 and 11) and ‘
~ one large general residue fi il area (SWMU 7) SWMUs 8 and 11 were former . - :' '
: .waste treatment pits, from 200-400 sf in area, ranging-from 7-10 feet deep.:

- SWMU 9 was:a temporary residue: storage pile area, approxrmately 100 by 140 - - -

| - encompasses an approx1mate|y 4 acre area in Block 21 that mcludes the

mcmerator fac|I|t|es the fueI oil storage tank area and the other SWMUs of the

.group The SWMU Group C Area has either been constructed: on or within fil -~ <

* material conslstmg of alluvial soils interspersed with miscellaneous. solid waste -

debr|s and TDI res|dues

+ The CAOs associated wnth SWMU Group C focus on prevention of on-site worker .-

L exposures to zones greater than 5 ft m depth and reductlon of contaminant-

' lmprovement of groundwater quahty

Ieachlng to groundwater as part of the mtermedlate/long-term goal of

~ SWMU GRouPD

SWMU Group D encompasses the former wastewater trench (SWMU 10) and_: -
" acid neutralization basin system The trench was located in a former stream’

contalns a ‘main branch approxrmately 1850 feet long, and.a lateral secton .
approxrmately 400 feet in Iength SWMU 12 was reported to be 30 ft by 100 ft byj R

.-~ channel that run-throughthe plant and was connected to the’ neutralization - - -
o basrns (SWMUs 12, 15 and 16). The trench segment identified as. SWMU 10

1214t by 12 ft by 15 ft, respectlvely_. The depth of SWMU 15s not known. Eachof =~
the basins were unlined pits used.for acid wastewater neutralization. The trench.
- and basins have all been backfilled.. . .

_ The'C_AQs assoctated‘ wi_th -SWMU_ Group D focus on prevention of on-site worker

exposures to zones greater than 5 ft.in depth (SWMUs 10 and 12 only), and . . . .
redu.ction‘ of contaminant Ieaching to. groundwater as part of the

- |ntermed|ate/Iong-term goal of |mprovement of groundwater quallty (SWMUs 10

“and: 12 only). SWMUs 15 and 16 were found to not present a risk to onsite | ’
~ workers since.none of the soil samples in these areas exceeded the industrial.. - '

- RBCs..In addition, these SWMUs did not have any soil samples.in exceedance of . . . -
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. EPA Region Il SSLs, and therefore they are not considered as a potential source. -
. of contaminant leachlng to groundwater R

CSWMURL

; SWMU 21is. the former Nltratlons Neutrallzatron Basln 5Fc This unit was used to' S
treat wastewater from the N|trat|ons Process Area with I|mestone The un|t was.

" an uniined earthen bas|n 30 ft by 30 ft in area Depth |s not known Efﬂuent was’ |
. dlscharged to the ma|n process trench. o ‘

‘ “The CAOs assocrated with SWMU 21 focus on preventron of on- slte worker: '

" exposures 10 zones greater than ‘5 ft in depth and reduction of contaminant

" leaching to. groundwater as .part .of - the lntermed|ate/long-term- goal :of.
. improvement of groundwater quality. :

‘:SITE-WIDE GROUNDWATER o

SWMU27 R T

. SWMU 27 consists. of two small areas, one located on the southeastern side of . =

Block 27 and the other on the western side of Block 17 Two releases have been '

recorded in Blocks 17 and 27 from product p|peI|nes One release occurred on

- January 16,_‘ 1994 and consrsted of approxrmately 4_00 pounds of benzene. .The .
second release .occurred on January 17, 1994 .and consisted of approXimately: ‘

+ 150 pounds of benzene.. The spilled -material was collected and contaminated - -
- sorls were contalnerrzed and shlpped off3|te for proper d|sposal |

. The CAOs associated W|th SWMU 27 focus on prevention of on-site worker - - - -

. exposures to, zones greater than 5 ft in depth, and reduction of contammant-". L
" leaching to groundwater as part of the mtermedlate/long-term goal of

|mprovement

| The Site-wide Groundwater alIuv1aI aqU|fer is descrrbed in, more detall in Sectlon 3 0
-.Summary of Current Conditions. Based on a ‘summary of all three phases of the RFI* ~
- and a site-specific risk assessment-mcorporatlng the information from all three phases, -

‘the Phase |l RFI drew the following conclusions relative to Site-wide Groundwater:-

A,

Site-wide Groundwater does not represent a current risk to human health or the S

enwronment and

. The _ existing : S|te-W|de Groundwater recovery system provrdes hydraullc o

~containment of the- contamlnated groundwater preventmg off-slte m|grat|on of -
‘dlssolved phase COIs "

CAOs for Slte-W|de Groundwater are based on contlnued hydraul|c contalnment of the _: B
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‘contaminated’ groundwater (i.e. d|ssolved phase pIume) over the short to long-term and ’
" the achievement of thé followmg goals: ' D o C




>.-_ 4. Prevent unacceptable human exposure to contaminated groundwater.

.- 2. Control the migration of contamlnated groundwater to a level that is protectlve of - - - -
surface water quallty : : :

V‘3_A..Employ reasonable efforts to el|m|nate or mltlgate further releases ofv_
_contamlnants from SWMUs (us|ng the slte boundary as the POC)

h 4 "Reduce groundwater contamlnant levels as practrcable over tlme to support o ,
. reasonably expected use. o

‘As prewously discussed, the current Site use- deS|gnat|on is |ndustr|al “This use—: h
deslgnatlon is anhcnpated to remarn |ndustr|al for the foreseeable future {i. e long-term o
. : >20 Years) e I ’ - '

;Table 5-1 contains ‘alist, along wnth brief descriptions, of the specific Corrective - Action

: technologies that were consldered for SWMU Group. A, Main Plant. SWMUs and. Site-wide. .- . . .~
Groundwater. Bayer discussed each of these potential Corrective Action technologies with the . .
regulatOry agencies prior to finalization. 'Each potential Corrective Action technology from Table.

' 5-1 was screened agalnst the screen|ng crltena specrf ied in the USEPA Correct|ve Act|on Plan:
‘Guidance Document (USEPA May, 1994) as follows: o L s o

"+ Site Characteristics — The Site’s ciirrent status and condltlons along with h|stor|cal' '
>-' ~ - " information was reviewed to identify Site characteristics that limit or promote the use - =
. of each technology. Technologies whose use. is. precluded by site characteristics
~ were eliminated from further consnderatlon '

of the S|te waste and COls were assessed to determ|ne lf the potentlal Correctlve' ‘

_ | ':Actlon technologles were approprlate Technologles clearly limited in effectlveness :
.. by identified ‘waste 7 contaminant characterlstlcs were el|m|nated from: further?
' - consideration. - -

.- .. .= Technology leltat|ons The status of technology development and performance}
~experience with respect to Site COls, constructability, and operation / maintenance
~ issues were identified and evaluated for each of the- potentlal Corrective Action
technologles Technologles that were deemed unrellable perform poorly, or arenot
“fully . demonstrated - were eliminated from ‘consideration. Corrective Actlon- ‘
SRR technologies whose - performance and - effectiveness * have been - ‘successfully: - - -+ -
.. demonstrated at other sites -with: similar: COls and- site: cond|t|ons will -be - given

. -preference ln the ﬁnal recommended Correctlve Measures

_Add|t|onally, a fourth screen was. added to.assess the ablllty of each potentlal Correctwe Actlon -
technology to achieve the Slte CAOs related to that partlcular area (| e. SWMU Group A MPA. _
j or S|te-w1de Groundwater) o )
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" 5.1-. IDENTIFICATION OF POTENTIAL CORRECTIVE ACTION TEGHNOLOGIES .- -
Based on the |n|t|al screen|ng cr|ter|a several potentlal Correctlve Action technologles for

| evaluatlon Those potentlal Correctrve Act|on technolog|es retalned through th|s |n|t|al screenlng' ‘
criteria -evaluation will be |ncorporated |nto a more detalled analysrs -of potentlal Corrective -

. Action technologles for SWMU Group- A MPA and Site-wide Groundwater in Section-6.0 and
assembled into Slte Corrective Measures Alternatives and evaluated in Section 7.0. '

. Tables 5-1 presents»a:llst' and a-descrlpt|on ‘of the varrousztechnologles that were evaluated for - -
_potentlal useas-: components'of a final Corrective Measure alternative‘ The results .of this.initial .- - -

" technology basls in Tables 5-2 through Table 5-25 summanzed by area in Table 5-22 (SWMU: "
‘Group A), Table 5-23 (MPA) and Table 5-24 (Slte-W|de Groundwater) and summarized for the -

- [ overall Site in Table 5-25. Table 5-25 shows the potentral Corrective Action technologles that

‘have been retained for more deta|led analysis .in Section 6: 0. . All of the potential Corrective -~ -

r'Actlon technolog|es were approprlate for at least one of the three screenrng criteria, ‘but the fi inal
) ) determlnatlon to retain a partlcular Correctlve Actlon technology was based on all three of the
_1screen|ng cr|ter|a llsted above as well the ab|I|ty of the technology to ass1st |n attalnment of Slte_
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